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DETAILED ACTION 



1. 



This is in response to the remarks and amendments filed 12/3/2008. 



Response to Arguments 



2. Applicant's arguments, see pages 5-8, filed 1 1/7/2008, with respect to claims 1-6 
have been fully considered and are persuasive. 

3. The rejection of claims 1-6, in the action filed 8/7/2008, has been withdrawn and 
a new rejection has been submitted herewith. 



4. The drawings were received on 1 11/7/2008. These drawings are acceptable. 



5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



6. Claims 1 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 



Drawings 



Claim Rejections - 35 USC § 103 



by Mitani et al. US 6,245,645 B1 . 
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BCKSI:NG HUT TREATMENT 




a. Regarding claim 1, Mitani et al. shows a method for manufacturing a 
bonded wafer, comprising the steps of: 

ion-implanting of a light element into a wafer (2; step d; Column 6, lines 4- 
10; i.e. hydrogen ion or rare gas ion implantation) for active layer at a 
predetermined depth via an insulating film (3) that has been formed thereon 
to form an ion-implanted area (4) in said active layer wafer; 
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subsequently bonding (step e) said active layer wafer with a supporting 
wafer (1) having an insulating film formed thereon (5) together as their insulating 
films facing to each other to produce the bonded wafer (7); and 

heat treating (step f) said bonded wafer to form bubbles (Column 6, lines 
19-27) of said light element in said ion-implanted area and thereby induce a 
cleavage and separation of a part of said bonded wafer (8) defined in said ion- 
implanted side for forming an active layer wherein 

the thickness of the oxide insulator is 50 nm and the thickness of 
the formed semiconductor layer is 400 nm (example 1). 

Mitani et al. does not show that the thickness of said insulating film of 
said active layer wafer, tdox, satisfies the following formula: 
tdox < (1/9) X tsoi, where tsoi = thickness of said active layer. 

However, Mitani et al. discloses the same materials, ions, process steps, 
and features as the Applicant in the instant invention. These claims are prima 
facie obvious without showing that the claimed ranges achieve unexpected 
results relative to the prior art range. In re Woodruff, 16 USPQ2d 1935, 1937 
(Fed. Cir. 1990). See also In re Huang, 40 USPQ 2d 1685, 1688 (Fed Cir. 1996) 
(claimed ranges of a results effective variable, which do not overlap the prior art 
ranges, are unpatentable unless they produce a new and unexpected result 
which is different in kind and not merely in degree from the results of the prior 
art). See also In re Boesch, 205 USPQ 215 (CCPA) (discovery of optimum value 
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of result effective variable in a know process is ordinarily within the skill of art) 
and In re Aller, 105 USPQ 233 (CCPA 1955) (selection of optimum ranges within 
prior art general conditions is obvious). 

Thus, it would have at least been obvious to one of ordinary skill in the art 
the time the invention was made to have used a tdox vs tsoi as specified in 
Mitani et al., with the motivation that the buried oxide can be formed having a 
desired thickness and still avoid the influence of the deviation in the thickness of 
the oxide film of the bond wafer on the thickness uniformity of the SOI layer 
(Column 3, lines 5-15). The combination can be met with a reasonable 
expectation for success since the claimed range is very near specified range in 
Mitani et al. and similar process steps are taken and similar materials are used. 

b. Regarding claim 7, Mitani et al. shows that the thickness of said 
insulating film of said active layer is between 0.05 urn and 1.0 urn (Example 1). 

7. Claims 3, 4, and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over by Mitani et al. US 6,245,645 B1 , as applied to claim 1 , above, and further in view 
of Cheung et al. US 6,344,404 B1 . 

a. Regarding claim 3, Mitani et al. teaches the method substantially as 

claimed in claim 1, above. 

Mitani et al. does not explicitly shows that a plasma treatment is 

performed. 
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Cheung et al. teaches a method for manufacturing a bonded wafer in 
which said active layer wafer and said supporting wafer are subjected to a 
plasma treatment, respectively, before said bonding step of said 
active layer wafer with said supporting wafer (Column 5, lines 54-64). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have further used the plasma treatment as taught by 
Cheung et al. with the method of Mitani et al. with the motivation the plasma 
cleaning activates wafer surfaces for further bonding (Column 5, lines 54-63). 
The combination can be met with a reasonable expectation for success since it 
appears that the teaching of Cheung goes on to say that plasma activated 
surfaces bond well with oxide surfaces (Column 5, lines 54-63). 
b. Regarding claim 4, Mitani et al. teaches the method substantially as 
claimed in claim 1, above. 

Mitani et al. does not explicitly shows that a plasma treatment is 
performed. 

Cheung shows that plasma treatment is carried out in an atmosphere of 
oxygen gas or nitrogen gas by holding said wafers at a temperature of 400 °C or 
lower. 

Cheung et al. does not show that the wafers are treated for ten seconds or 

longer. 

However, it would have been obvious to one of ordinary skill in the art at 
the time the invention as made to have treated the semiconductor for over 10 
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seconds since plasma treatments require time to generate and sufficient time is 
needed for plasma to interact with the semiconductor materials. The examiner 
notes that no time window is explicitly stated by Cheung, however the specified 
gases of oxygen are disclosed for the purpose of plasma cleaning of the 
substrate surface (Column 5, lines 54-60) and the process would require 
sufficient time to activate the wafer surface. Also Cheung et al. discloses that 
when working with the ion implanted region it is crucial to keep the substrate 
processing temperatures between 20°C and 450°C in order to maintain bubble 
formation at the ion implanted region (Column 5, lines 15-30) prior to the wafer 
bonding and separation processes. It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to further use the 
method of Cheung with the method Mitani et al., with the motivation the plasma 
cleaning activates wafer surfaces for further bonding (Column 5, lines 54-63). 
The combination can be met with a reasonable expectation for success since it 
appears that the teaching of Cheung goes on to say that plasma activated 
surfaces bond well with oxide surfaces (Column 5, lines 54-63) and to maintain 
bubble formation. 

c. Regarding claim 8, Mitani et al. shows that the thickness of said 
insulating film of said active layer is between 0.05 urn and 1 .0 urn (Example 1 ). 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to SEAHVOSH J. NIKMANESH whose telephone number 
is (571)270-1805. The examiner can normally be reached on Mon through Fri 7:30 - 
5:00 E.S.T.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Charles Garber can be reached on 571-272-2194. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Seahvosh J Nikmanesh/ 
Examiner, Art Unit 2812 



/Alexander G. Ghyka/ 

Primary Examiner, Art Unit 2812 



